H ϩ Buffering by the Ctyosol
The purpose of this section is to compare two assumptions regarding H ϩ buffering by the muscle cytosol. The assumptions start from two possible definitions of buffering power. The usual way is to define it in terms of pH, as ␤ , the increase in bound H ϩ per pH unit (Eq. 11). By contrast, in the present work, we have chosen to define it linearly, as increase in bound H ϩ per unit [H ϩ ] (Eq. 10). Within the framework of each description, it is convenient to assume that buffering power remains constant within the relevant range of [H ϩ ]. To evaluate the adequacy of these assumptions we start from the differential equation of reaction between Ca 2 ϩ and EGTA (S1) Hence,
Here K Dapp ϭ k Ϫ 1 / k 1 is an "apparent" dissociation constant because the reaction between Ca 2 ϩ and EGTA is influenced by H ϩ in some ranges of pH.
[Ca 2 ϩ ] is therefore the sum of two terms, the concentration in equilibrium with the existing forms of EGTA and a term (roughly) proportional to the rate of change of [CaEGTA] . Therefore the first term in S2 is roughly proportional to the total calcium released, while the second term is roughly proportional to the rate of release or release flux. These are approximate because [EGTA] is not strictly constant. Additionally, the change in [CaEGTA] is not exclusively due to release, there is some removal, largely by the pump, which also changes [CaEGTA] .
The 
These assumptions are compared in Fig. S1 . ⌬[Ca 2ϩ ] in the OFF portions of a complete set of data (including reference, conditioning to ϩ60 mV of various durations between 10 and 700 ms, and tests) is ploted versus ⌬(pH) measured simultaneously. The plot should be linear according to Eq. S5. In B, the same ⌬[Ca 2ϩ ] are plotted versus ⌬[H ϩ ]. These should be linear according to Eq. S8. Each set of data was fitted with a linear function (best fit in black trace) or the sum of a line plus an exponential (red). While both linear approximations are good, plot B is closer to linearity. This is seen both in a slightly higher correlation coefficient and lower curvature of the exponential term (figure legend). The difference, however, is small. Either assumption leads to satisfactory results, which is partly a consequence of the limited change of pH in these experiments.
A second way to test the alternative definitions of buffering power is through text Eq. 12, which implies that constancy of ␣ requires that d[H ϩ ]/dt and (t) be linearly related (a relationship that could be modified by a usually negligible pump term). Fig. S2 illustrates the quantitative comparison of (t) and d[H ϩ ]/dt in the same experiment. For every test pulse, the (t) records were plotted against the derivative of simultaneously recorded [H ϩ ](t). The reference records and the tests after 1 s depletion are plotted versus time for direct comparison in insets. The relationship is linear, except in the regions of rapid change (where the second time derivative of [H ϩ ] or the first of (t) are high). The traces fall near the same regression line in every test (black, dashed trace), implying constancy of ␣ over the range of SR content spanned by the records (which in this experiment reached from 100 to 10% of CaSR (0) each peak, the curves tend to be below the regression line, and the opposite happens after the peak. In other words, the H ϩ displacement signal lags behind the release flux derived from ApIII signals. This mismatch, a consequence of the slow reaction rate constants of EGTA, is analogous to a redistribution of Ca 2ϩ , from fura-2 to EGTA, observed by Pape et al. (1995) upon Ca 2ϩ release by an action potential, and used in that report to evaluate ␤. It is initially surprising that an apparently good agreement between the EGTA/phenol red and the "removal" evaluations of release flux is still found, for both kinetic phases, in spite of the kinetic lag manifest in this plot. The answer lies in the fact that the differences become relatively less important at the peak of release. This fact is illustrated in Fig. S2 by the pink dashed trace, which is the first order regression line through the points that plot maxima of d[H ϩ ]/dt versus maxima of (t) (the black circle near the top right corner marks one point in that plot). The regression line through the maxima is nearly indistinguishable from that through all the points (black, dashed). 
